Long-term cultured neonatal islet cell clusters demonstrate better outcomes for reversal of diabetes: in vivo and molecular profiles.
Porcine neonatal islet-like cell clusters (NICC) are being considered as a source of β-cell replacement. However, the lag time to full function due to hormonal immaturity remains a problem. This study aimed to determine whether time in culture was important for NICC function in vivo. Neonatal islet-like cell clusters were isolated from piglets aged between 1 and 3 days, and cultured for up to 27 days post-isolation. Each week, NICC number, viability, and function were determined. Neonatal islet-like cell clusters cultured for 12, 19, and 27 days achieved normal blood glucose levels at 46 days (85% of animals), 32 days (100% of animals), and 35 days (81% of animals), respectively. By comparison, standard 6-day culture took a mean of 63 days to achieve normoglycemia in 35% of animals. Longer time in culture resulted in a significant loss of islet equivalent over time. However, insulin gene expression levels were significantly higher at days 12, 19, 27 compared to day 6. Glucagon gene expression was highest at day 12, and significantly higher than day 6 at all time points. Bcl-2 gene expression increased over time, and tissue factor (TF) gene expression was highest on day 6 and then decreased over the remaining time points. Culture of NICC for 12 days provides the best balance in vivo functional outcome for transplantation, shown by better reversal of diabetes, and higher levels of gene expression for insulin, glucagon and Bcl-2 and lower levels of TF expression with acceptable NICC number loss in terms of time and expense.